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MODIFIED MALEIC RESIN 
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type top coats. Varnishes containing it are used for furniture finishing both for 

sanding sealers and high gloss finishes, for low bake tin decorating enamels, and 

for interior architectural enamels in white and pastel shades. 
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We invite correspondence regarding your need for Plaskon* Coating Resins in the 
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VARNISHING OF 


ZINC SURFACES 


By GEORGE REICH and EDMUND R. THEWS 


Varnishing of zinc surfaces is effected in prin- 
ciple by the air-hardening and baking varnishes 
on an oil-, nitrocellulose, bitumen and synthetic 
resin basis. It can be accepted as a general rule 
that the varnishes and lacquers employed for alum- 
inum and aluminum alloy surfaces are also ac- 
ceptable (on a general scale) for the painting 
of zinc surfaces. 

Referring to the term “bitumen” attention is 
called to the fact that in international usage this 
term is applied to so many substances that un- 
satisfactory results are bound to be obtained if 
this raw material is applied without due attention 
to the specific properties involved. This term is 
applied differently in practically all countries. On 
the Continent it is applied to all residues of distilla- 
tion of asphaltic or paraffine-asphaltic crude-oils 
such as are obtained in Austria, etc. (Prof. Dr. 
H. Mallison, “Kohle, Koks, Teer’, Vol. 7, “Teer, 
Pech, Bitumen und Asphalt”, 2. Edition, 
Halle/Saale, 1944) . True Bitumen is completely 
soluble in many solvents such as carbon bisulphite, 
chloroform, benzole and chlorinated hydrocarbons, 
but only partly soluble in benzene. 

There are any numbers of methods to improve 
the technical products of bitumen for the various 
purposes in question. Considerable improvements 
of softening point, degree of elasticity and plastic 
properties can be obtained by blowing air through 
bitumen at elevated temperatures. By heating 
the bitumen in a high vacuum a product of con- 
siderable hardness is obtained which, like the 
blown material, has found extended application 
in the paint and varnish industries. 

Baked varnishes used in connection with zinc 
and zinc alloy castings must not be exposed to 
temperatures exceeding 270 degrees Fahrenheit 
while in the case of zinc plate and pipe sections 
the maximum temperatures are about 200 degrees 





Fahrenheit; higher temperatures are bound to 
lead to the deterioration of the strength values of 
unalloyed zinc and many zinc alloys while zinc 
plate and similar products are easily deformed. 
It is true that some of the zinc alloys are very 
resistant to elevated temperatures but since the 
physical properties and the influence of tempera- 
tures on them are seldom known by the persons 
concerned it is good policy to issue and maintain 
maximum stoving temperatures for zinc and zinc 
alloys as a group. 

Zine and zinc alloys as well as plated zinc are 
not easily painted or varnished, the films display- 
ing a very low degree of adhesion unless the zinc 
surfaces are specially prepared for this purpose. 
Careful removal of fats, greases, dirt and oxides— 
while absolutely necessary, of course—does not 
change this principle, the only reliable method 
of ensuring perfect adhesion of the paint and 
varnish films being to roughen the surfaces by 
mechanical or chemical means. The methods fre- 
quently employed for this purpose by painters, 
such as brushing with a steel or brass wire brush, 
are too primitive and are liable to harm the job 
more than profit it, the chief requirement to be 
specified being absolute uniformity of the roughen- 
ing effect and a slight but well defined degree of 
roughness. Excessive roughening is bound to lead 
to unsightly paint and varnish films and to in- 
sufficient adhesion, especially if—as in the case of 
sheets, strips, etc—the painted material is sub- 
sequently exposed to mechanical stresses, such as 
bending, etc. The same applies to roughening 
treatments of zine surfaces by grinding or other 
similar methods depending on the skill- and de- 
pendability of the painter. 

The only satisfactory method of mechanical 
roughening of zinc surfaces is the sand-blasting 
treatment if this is carried out with due care. 
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It is not necessary, or even desirable, to use a hard 
and sharp type of sand, best results being obtained 
with a medium spherical sand blasted with 
medium force, so that the desired type of slight 
but well defined degree of roughening is obtained. 
Sand blasting is a commonly employed method 
in Continental factories treating large quantities 
of zinc or zinc alloy castings and similar zinc 
plated material. Sand blasted material does not, 
as a rule, require preliminary or subsequent clean- 
ing treatments of the surfaces with organic sol- 
vents unless the amount and type of impurities 
exceed the degree of contamination commonly en- 
countered with work of this type. 

The only modern and completely efficient 
methods of roughening treatment of zinc surfaces 
are the various chemical processes, and these have 
actually been developed to a high degree of per- 
fection. If the processes now available for this 
purpose are intelligently applied it is possible 
to obtain practically any effect required and to 
achieve a maximum degree of adherence of the 
paint and varnish films as long as these are suited 
for zinc surfaces in the first place. 

The chemical methods of roughening zinc sur- 
faces include 

1) Treatment with acids, such as hydrochloric, 
acetic and chromic acids. 

2) Treatment with alkalies, 

8) Treatment with certain etching salts such as 
copper and antimony salts, 

4) Application of certain ageing or weathering 
treatments. 

5) Phosphating treatments. 

Treatment of zinc surfaces with acids is not 
considered among the standard methods used for 
this purpose. It is true that by suitable applica- 
tions of these methods such as careful concentra- 
tion and application of the acid solutions the 
roughening effects can be nicely controlled but 
these processes are “dynamite” if applied by the 
average painters. Hydrochloric acid solutions 
are particularly corrosive and should be employed 
only where sufficient means of controlling the 
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for this reason that acetic acid solutions are pre- 
ferred in most countries where acid treatments 
are employed in preference to other processes. The 
solutions should not contain more than about 5% 
of acetic acid in pure water. The zinc surfaces are 
moistened with a sponge and the solution is per- 
mitted to dry. If the degree of roughening 
effected with one application does not suffice, a 
second, or third, application is given. The surfaces 
are then carefully washed, or rinsed, with warm 
water and dried completely before the paint is 
applied. 

There can be no doubt that with careful applica- 
tion of this process the results are quite satisfac- 
tory but the fact remains that it is not considered 
satisfactory by most experts, including American 
authorities such as Henry J. Wing. In an article 
published by Wing in “Industrial and Engineering 
Chemistry”, 1936, (28) P. 242 (“The reactions 
between Paint Films and Zinc Surfaces) he asserts 
that the adhesion of varnish films to zinc surfaces 
is not improved by the application of acetic acid. 
This statement doubtlessly is too radical. If the 
process is carried out expertly, practically any 
kind of roughening effect can be obtained, so that 
the degree of adherence of paint and varnish films 
is influenced accordingly. Nevertheless, it must 
be conceded that many other chemical treatments 
yield much better results, so that the acid treat- 
ment of zinc surfaces can be recommended only 
where other treatments are not as easily available. 

Treatment of zinc surfaces with hydrochloric 
acid solutions should not be permitted under any 
condition. It is true that many “practical” 
painters have been using pure and impure acid 
solutions of this type with apparently good results. 
The paint and varnish films “stuck” gloriously, 
but nobody bothered much about the duration of 
perfect adhesion. If, however, these processes are 
carried out under due scientific control, the results 
are startling. 

It will then be shown beyond any doubt that the 
straight acid treatment of zinc surfaces introduces 
so many disadvantages that its application should 
be reserved to absolutely necessary cases only. 

Treatment of zinc surfaces with acids or acid 
solutions introduce another cause of difficulty fre- 
quently ignored by those applying these processes, 
the adhesion of the last traces of acid to the metal 
surface. It is very difficult indeed to remove the 
last traces of acid even by several washings or 
rinses with warm or hot water. This difficulty 
increases directly with the depth of etching ef- 
fected, and the traces of acetic or hydrochloric 
acids remaining within the surface structure of 
the zinc (or zine alloys) represent very active 
corrosion -agents beneath the paint and varnish 
films. 

Similar conditions prevail in the case of the 
second group of roughening agents, the alkalies. 
The roughening effect of suitably mixed reagents 
of this type is satisfactory. It is usually possible 
with one single application of a solution containing 
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one pound of soda in 10-15 quarts of water to effect 
the degree of roughening desired. The zinc sur- 
face is washed with this solution and left to dry 
in a warm room. The articles treated are then 
washed with warm water and left to dry for at 
least 20-24 hours before the paint or varnish is 
applied. All this sounds perfectly easy. Besides, 
the treatment of zinc surfaces with alkalies offers 
the additional advantage that these reagents repre- 
sent perfect solvents of fats, grease and most of 
the other impurities usually contaminating the 
surfaces of industrial zinc products. The only 
difficulty connected with the use of alkalies in this 
connection is that these substances are still less 
easily removed by washing and rinsing than acids. 

These disadvantages of acid and alkaline etching 
solutions have been combated by numerous chem- 
ical methods. For instance, it has been attempted 
to improve the removability of the last traces of 
acids or alkalies by using organic or inorganic 
mixtures of the acids. A typical mixture of this 
type is the following :— 


Ethylalcohol 60°% (by volume) 
Toluol 30% . 
Carbontetrachloride 

or ethylene dichloride 5% 
Hydrochloric Acid 5% 


There can be no doubt that these mixtures ex- 
hibit certain advantages including a somewhat 
better etching effect and easier removability, but 
they are more expensive than the straight acid 
solution and their other advantages do not seem 
to justify the trouble, especially if the results 
obtained with them are compared with those 
achieved with neutral chemical solutions. 

Treatment of zinc surfaces with neutral salts 
such as antimony chloride, copper acetate, copper 
chloride and copper sulphate solutions is con- 
sidered by many practical authorities as the best 
solution of the various problems involved. Organic 
solutions of antimony chloride in benzene, oil of 
terpentine and other non-acid solvents are usually 
preferred. These solutions are brushed over the 
zinc surfaces which are blackened within a com- 
paratively short time. As soon as dry the powdery 
black residue is brushed off until the zinc surface 
is completely white and the paint and varnish is 
then applied immediately, i.e. before the treated 
zinc surfaces are endangered by contamination 
with sweat, fat, oils, grease or any other impur- 
ities preventing perfect contact between paint films 
and metallic surfaces. The results obtained are 
quite satisfactory. The surfaces treated as de- 
scribed take practically any kind of paint and var- 
nish, and the degree of adherence obtained is as 
good as that obtained with practically any other 
surface treatment. 

Copper salts are also recommended and used for 
this purpose, the average concentration amounting 
to about 3 to 12 percent of copper salt in pure 
water. A ten-percent solution of copper sulphate 


crystals in water is claimed to yield most perfect 
results. 


The application is effected the same as 
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the antimony solutions. On drying, the zinc sur- 
face also turns black, the black residue being re- 
moved by brushing. The paint and varnish films 
applied on the surfaces thus prepared are very 
adherent and of as good an appearance and resist- 
ance as can be expected from the quality of the 
materials applied, i.e. if the zinc surfaces are 
treated as described the quality of the paint and 
varnish films depends merely on that of the mate- 
rials employed. 

One of the most modern processes used for this 
purpose is the etching of zine surfaces with 
cromic acid mixtures. This process is carried out 
in two steps, one short dip (30-60 seconds) at 
room temperature in a solution containing 100 
parts of a 70-percent solution of chromic acid and 
30 parts of concentrated hydrochloric acid. The 
zine surfaces are then washed in warm water and 
finally subjected to a dipping treatment (30 sec- 
onds) in a plain 70-percent solution of chromic 
acid. The silver-like appearance of zinc surfaces 
produced by this treatment is very resistant even 
without varnishing, although their life is very 
much prolonged by a suitable varnish or lacquer 
film. Zinc alloys containing a comparatively large 
percentage of copper tend to develop a grayish 
coloration which does not influence the adherence 
of paint and varnish films. 

It is a peculiar fact that the chromic acid treat- 
ment does not leave a perfectly metallic surface as 
do the various chemical etching treatments, but a 
very thin film of chromate which forms a very 
satisfactory basis for paint and varnish films of 
all kinds. The same applies to the surfaces pro- 
duced by the phosphatizing process which, how- 
ever, is not usually employed as a preparatory 
process for painting, etc. 

Another peculiar fact is that while surface 
oxides generally are highly unfavorable to film 
adherence and must therefore be removed, a na- 
tural tough skin of oxide such as develops after 
long exposure of zinc surfaces to the atmosphere 
forms a very satisfactory underground. The same 
applies to zine plated steel parts. It has there- 
fore become a standard practice of outside plumb- 
ing, general construction practice, etc. not to paint 
constructional zine surfaces for about a year after 
construction. The oxidized surfaces are then 
washed and brushed off and painted as usual. 

There are very few restrictions with regard to 
the choice of paint, varnish and lacquer films. 
Practically any modern mixture can be used for 
this purpose although bitumen paints and var- 
nishes are usually preferred in Europe. The only 
disadvantage of this type of paint material is that 
it does not permit of the selection of as wide a 
range of colors as is frequently desired. Prac- 
tically any kinds of clear and colored varnishes 
and lacquers on an oil, nitrocellulose and synthetic 
resin basis yielding hard and mechanically resist- 
ant films can be employed as well. This applies 
to the primers and top films. Attention should be 
called to the fact, however, that sea water or sea 
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water atmospheres exert a pronounced corrosive 
effect on paint films containing red lead, while 
very good results have been obtained with thin 
asphaltum primers if the additions of stearine 
pitch are carefully controlled. The only serious 
disadvantage of these priming substances is that 
they tend to bleed through the top films unless 
suitable insulating films are applied. Asphaltum 
varnishes are very resistant toward the action of 
sea water and mist but they tend to shrink under 
the influence of continuous hot sunshine, gradu- 
ally giving rise to shrinkage cracks which natur- 
ally expose the metallic base. This can be suc- 
cessfully avoided by the addition of aluminum 
flakes to the asphaltum paints. The same applies 
to the application of the modern tar products 
which are rendered highly re- 
sistant against shrinkage and 
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paint films produced do not exhibit maximum pro- 


tective capacities. It is thus possible that very dif- 
ferent results can be obtained even if the paint 
is taken from the same batch or even out of the 
same pot if a number of days pass before the con- 
tainer is emptied. 

Since mixing of the aluminum pigment with the 
other ingredients requires some skill and atten- 
tion, best results being obtained only with long 
and tedious stirring, modern manufacturers of 
these paints sell the material in two different tins, 
one of them containing the pigment mixed with 
the harmless ingredients, while the other stuff 
is in the second tin. The contents of both tins 
are mixed directly previous to application of the 
paint. 





cracking by the addition of 
aluminum pigment. 

Linseed oil mixtures are 
particularly durable on zinc 
and aluminum surfaces if 
stand oil and wood oil are 
used sparingly. Fatty cover- 
ing films are most resistant 
but are frequently too soft for 
the purposes involved. Chlor- 
inated caoutchouc lacquers 
have also been applied with 
success. 

There have been a number 
of serious warnings against 
the use of aluminum pigment 
in connection with zinc and 
aluminum surfaces. It_ has 
been pointed out that the be- 
haviour of these paints is 
more or less erratic, i.e. that 
they may occasionally exhibit 
exceptionally long lifes while 
films made from exactly the 
same batch may fail within a 
comparatively short time of 
exposure. These differences 
are merely due to the fact that 
aluminum scales used as pig- 
ment fulfill their purpose only 
if they arrange themselves flat 
above each other, very much 
like the scales on fishes. How- 
ever, this property is main- 
tained only for a _ limited 
period after mixing the alum- 
inum scales with the other 
ingredients of the paint, while 
if mixed paints of this type 
are permitted to stand for a 
few days before application 
this property is lost, and the 
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PLASTICIZERS, THE X IN PLASTICS’ 


By HOWARD S. BERGEN, Monsanto Chemical Company 


We are all familiar with the fact that nitrocellu- 
lose is used for pencil and pen barrels, movie film, 
and lacquers for automobiles and furniture, as 
well as many other numerous articles. Likewise, 
polyvinyl chloride encompasses a wide variety of 
uses ranging from shower curtains to electrical 
insulation and gasketing materials. We know that 
the end-use requirements for these compositions in 
many cases are entirely different, yet they are 
made with the same base resin. What unknown 
component in the formulation is primarily respon- 
sible for these different physical properties of a 
single base resin? That is the unknown quantity, 
or the X in plastics. 

What is the X in plastics? The plasticizer is 
the unknown variable which enables the formula- 
tion of many different plastic compositions and 
is the most important single ingredient, next to 
the base resin itself. 

In speaking on any subject it is always wise to 
first define your subject. A plasticizer is a liquid 
or a low melting solid which is added to synthetic 
resins or cellulose derivatives to modify a physical 
characteristic such as flexibility, tensile strength, 
hardness, softening point, adhesion and so on. In 
addition, properties such as gloss, water-resist- 
ance, gas impermeability, fire resistance, oil resist- 
ance, and dielectric qualities may also be affected. 
The primary purpose of any plasticizer, however, 
is to change the rate of deformation of the base 
resin so that through the application of solvents, 
heat or pressure useful compositions may be pre- 
pared; through molding, calendering, casting, ex- 
trusion, ete. 

Historically, what we consider to be the first 
plastic was discovered in 1868 when John Wesley 
Hyatt plasticized nitrocellulose with camphor. 
This converted an ordinarily hard, brittle, and 
unworkable resin into a tough, flexible, and easily 
worked plastic, namely, celluloid. Many com- 
pounds have been tested as substitutes for cam- 
phor in the preparation of celluloid, but today after 
seventy-five years, camphor still remains the best 
plasticizer for the plastics grade of nitrocellulose. 
The-first world war initiated the extensive devel- 
opment of resins and cellulose derivatives such as 
nitrocellulose for lacquers, cellulose acetate, cellu- 
losé mixed esters, viny resins, acrylates, etc. Many 
of the uses of these new materials are wholly, or in 
part, dependent upon the plasticizers that make 
them workable. Thousands of compounds have 
been proposed and tested as plasticizers. In fact, 
it became standard practice in almost every labor- 
atory in the country, that when they found a high- 


* This paper was presented before the Western New 
York Paint and Varnish Production Club, October 1948, 
for publication in the Official Digest of the Federation of 
Paint and Varnish Production Clubs and is published by 
their permission. 


boiling liquid or a low-melting solid for which 
there was no known use, it was proposed as a plas- 
ticizer. In spite of all of this, very few people were 
aware of the real importance of plasticizers until 
the second world war brought on the usual short- 
ages. It then became apparent that plasticizers 
are key materials without which a lot of things 
just cannot be made. 

The production and consumption of synthetic 
resins and particularly those plastics requiring 
plasticizers, has grown tremendously since 1939. 
Production of all synthetic resins has increased 
from approximately 248,000,000 pounds in 1939 
to approximately a billion and a half pounds at 
this time. Plastics requiring plasticizers have in- 
creased from approximately 75,000,000 pounds in 
1939 to over 500,000,000 pounds to date. Plasti- 
cizers have increased from a total of approxi- 
mately 30,000,000 pounds in 1939 to an estimated 
190,000,000 to 200,000,000 pounds today and there 
is still a shortage of quality plasticizers. The vinyl 
resins have been the fastest growing plastics re- 
quiring plasticizers and this resin’s consumption 
alone of plasticizers amounts to approximately 
100,000,000 pounds per year. The remaining plas- 
ticizer production is consumed by the cellulosic 
industry, rubber and synthetic rubber and chlor- 
inated rubbers, as well as in the thermosetting 
resin field. 

Based on today’s prices, plasticizers will range 
from 15 cents to 90 cents a pound, the average 
price being approximately 35 cents per pound. 
This represents a total plasticizer business of ap- 
proximately $70,000,000. We cannot, therefore, 
consider the plasticizer business to be small, or the 
use of plasticizers to be unimportant. 

Plasticizers, heat and solvents are the three 
most common ways of imparting plasticity to a 
high molecular weight resin. They may be used 
alone, or, most commonly, in mixtures to impart 
the desired result. Plasticizers are the most per- 
manent means of imparting plasticity. 

A consideration of the molecular structure of 
resins can enable us to picture, in part at least, 
how these three methods of plasticiziation operate. 
Thermosetting resins in their final infusible, in- 
soluble state are held together in a three dimen- 
sional network by primary chemical bonds. Ther- 
moplastic resins, on the other hand, are held to- 
gether by primary bonds in a longitudinal direc- 
tion only, the bonding forces in the other two di- 
mensions being van der Waals forces or secondary 
bonds. These van der Waals forces are of a physi- 
cal rather than a chemical nature and hence are 
capable of being modified by. external forces more 
readily than the primary chemical bonds . 

The magnitude of the van der Waals depends 
upon the chemical structure of the molecule, rang- 
ing from about 1000 cal. per mole in’ hydrocar- 
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bons to 16,000 cal. per mole in amides. For com- 
parison, primary chemical bonds range from 
20,000 to 200,000 cal. per mole. 

The long linear molecules of the thermoplastic 
resins may also be held together by mechanical 
entanglement or snarling, but this effect is minor. 

Craver (1) indicates that at low temperatures, 
van der Waals forces hold the molecules in a rigid, 
stiff, and brittle structure. As heat is applied, the 
initial effect is the loosening of some of these 
forces and a “sideways” vibration of the mole- 
cules. Kinking and some slippage also occur. The 
net result is to soften and increase the flexibility of 
the polymer. As the temperature is raised still 
further, more and more of the secondary valences 
are disrupted, and at last the entire structure 
breaks down. The resin becomes soft and is no 
longer able to maintain its shape. At still higher 
temperatures, primary bonds will be ruptured 
with a consequent decrease 
in molecular weight or even 
complete depolymerization in 
some cases. 

Solvents modify van der 
Waals forces, not by over- 
coming them, but by replac- 
ing polymer-polymer bonds 
with polymer-solvent bonds. 
The polar groups along the 
polymer chain attract solvent 
molecules until the polymer 
is completely surrounded by 
the solvent. 

A plasticizer can be con- 
sidered as a high-boiling sol- 
vent, and its initial action on 
a polymer is much the same. 
It, too, is preferentially at- 
tracted to the polymer chain, 
and both by replacing poly- 
mer-polymer bonds with 
polymer - plasticizer bonds, 
and by its sheer bulk disrupts 
the van der Waals forces. 

It is generally assumed 
that plasticizers are at- 
‘tracted to the polar groups 
along the polymer chain. In 
order to be attracted, the 
plasticizer itself should be a 
polar compound. In practice, 
we find practically all plas- 
ticizers are polar to a greater 
or lesser degree. The polar- 
ity requirements must be 
modified with the practical 
aspects of water-insolubility 
and low volatility in mind. 
This, in general, eliminates 
alcohols, acids, amines, and 
low-molecular weight com- 
pounds. 

The higher the bonding 
forces of the polymer, the 


After 


R-B-H methods not only develop 
the cleanest colors through optimum 
dispersion and thorough wetting 
of the pigment particles, The color is retained 
through Florida exposure tests. 

Ten iron blue panels were prepared. Seven were based 
on ordinary methods of grinding, such as ball mill, pebble mill 
and roller mill. Three were based on R-B-H dispersions. 
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more polar the plasticizer must be. The fol- 
lowing table assumes an average unit chain length 
of 5 Angstrum Units and also assumes each poly- 
mer chain to be surrounded by four other chains. 
The polymer bonding forces would then be in the 
following order of magnitude: (2) 


Cal. per mole 


Polyethylene 1000 
Polysiobutylene 1200 
Polybutadiene 1100 
Rubber 1300 
Neoprene 1600 
Polyvinyl chloride 2600 
Polyvinyl acetate 3200 
Polyvinyl alcohol 4200 
Cellulose acetate 4800 
Polyamides 5800 
Silk 9800 


Thus, to plasticize polyisobutylene or polybuta- 
diene, one could use hydrocarbons; while poly- 
vinyl chloride, polyvinyl acetate, and cellulose 






and color 


six months of Florida exposure, spectrophotometer 


readings, expressed in National Bureau of Standards Units, 
indicated average fading of the R-B-H panels at 3.8. The average 
of the other seven was 10.9. In other words, the fading of the 
R-B-H panels was'only a third of these based on ordinary grinds. 


R-B-H ... for finishes of integrity 


CYo0CEU0reF 
DIVISION OF INTERCHEMICAL CORPORATION 
DISPERSION TECHNICIANS 
BOUND BROOK, NEW JERSEY 





Pigment dispersions in nitr ; ethyl ; urea formaldehyde; 
vinyl and alkyd resins; chlorinated rubber and other plastic binders. 
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acetate, require plasticizers of higher polarity, 
such as esters, ethers, and amides. Polyamides re- 
quire extremely polar plasticizers such as phenols 
and sulfonamides. 

The concept of polarity must be modified by 
some considerations of the molecular size and the 
consequent compatibility of the plasticizer. Thus 
dimethyl and diethyl phthalate are compatible and 
good solvent plasticizers for cellulose acetate. 
However, dibutyl phthalate is incompatible and a 
relatively poor plasticizer. By inserting an active 
functional group in the alkyl chain, solvent action 
and compatibility are enhanced and a longer chain 
may be built, thus leading to lower volatility. In 
cellulosics, this concept is exemplified by methy] 
phthlyl ethyl glycollate (Santicizer M-17) and 
ethyl phthalyl ethyl glycollate (Santicizer E-15). 
Dibutyl], dihexyl, and diocty] phthalate are all com- 
patible in polyvinyl chloride, but about dioctyl we 
approach incompatibility. At 
the present state of our knowl- 
edge, there seems to be no 
better way to determine com- 
patibility limits initially, as re- 
lated to molecular weight in a 
given homologous series, than 
by trial and error. 

Because of the larger rela- 
tive size of most plasticizer 
molecules, it is usually neces- 
sary to use either heat or-sol- 
vents, or both, to aid in loosen- 
ing up the resin structure dur- 
ing compounding. At high con- 
centrations the plasticizer 
forms a continuous phase in 
which the solvated polymer can 
move. In this case the result- 
ing system is usually a soft gel 
rather than a fluid solution, as 
is the case with solvents. 

The requirements of a plasti- 
cizer are that it must be com- 
patible with the resin selected, 
efficient in its plasticizing ac- 
tion, permanent under aging 
conditions, heat and _ light 
stable, and in certain cases, 
flame resistant, non-toxic and 
resistant to solvents. 


Compatibility: 


Compatibility is one of the 
most important considerations. 
Solvent action of a plasticizer 
upon the resin is often a prac- 
tical way to obtain a prelimin- 
ary evaluation of compatibility. 

Plasticizers for  cellulosics 
may be divided into four classi- 
fications, depending upon their 
solvent action. ‘These are as 
follows: 


1. 


we) 
Ww 
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Solvent type plasticizers are those which 
easily dissolve the resin at only slightly ele- 
vated temperatures, or even, at ordinary tem- 
peratures. An example of this plasticizer is 
dibutyl phthalate in nitrocellulose. 


Latent plasticizers, those which do not dis- 
solve the resin by itself but with the aid of 
weak volatile solvents such as ethyl alcohol 
do dissolve it. Camphor is an example of 
this classification. 


. Nonsolvent plasticizers are those which re- 


quire the use of a strong liquid solvent. This 
classification is illustrated by castor oil, a 
widely used component in nitrocellulose coat- 
ing lacquers. 

Nonsolvent diluent plasticizers which are in- 
compatible and generally used with a com- 
patible solvent type plasticizer to cheapen the 
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formulation. 
is mineral oil. 


An example in nitrocellulose 


In polyvinyl! chloride, plasticizers are generally 
classified as being either primary plasticizers or 
secondary plasticizers. Primary plasticizers are 
generally compatible over a wide temperature 
range while secondary plasticizers are limited in 
the compatibility and often spew or crystallize out 
under varying temperature conditions. When 
used with a primary plasticizer, compatibility of 
a secondary plasticizer is improved and many use- 
ful formulations may be prepared. 


Efficiency: 

Plasticizers producing a desired effect with a 
minimum concentration can be considered to have 
the highest efficiency. If flexibility at room tem- 
perature is the important factor it may be possible 
to use larger amounts of a relatively inefficient 
plasticizer, but this often results in a lower tensile 
strength or undue softness at higher temperatures. 
Low temperature flexibility is one of the most 
commonly used methods of determining efficiency. 
Bend brittle tests, flexibility under torsion, and 
flexibility under flexure are common test methods 
used in evaluating this property. In general, un- 
branched aliphatic type plasticizers provide better 
low temperature flexibility than corresponding 
branched aliphatic plasticizers or aromatic type 
plasticizers. The following data indicates the 
effect of branched chains on low temperature flexi- 
bility in polyvinyl] chloride. 


Straight Chain Branched Chain 
Alcohol Ester Alcohol Ester 
Tr°C* Ty°C* 
di n-butyl] —4l1 
di n-hexyl] 43 —34 di 2 methyl pentyl phthalate 


—31 di ethyl butyl phthalate 
+20(est) di cyclohexyl phthalate 
di n-octyl —43 ~37 di 2 ethyl hexyl* phthalate 
petroleum branched 
-24 octyl phthalate 
n-butyl benzyl —23 15 sec. butyl benzyl phthalate 


* 40% Plasticizer, 60% Geon 101, Method of Clash and 
Berg, (Ind. Eng. Chem. Vol. 34, p. 1218, 1942). 


In polyviny] chloride, plasticizers with low vis- 
cosities at low temperatures generally impart 
good low temperature flexibility. A relatively flat 
viscosity versus temperature curve for a plasti- 
cizer indicates little change of flexibility over a 
wide temperature range. 

In cellulosics, particularly cellulose nitrate, this 
generalization does not hold and no general rule 
can be devised based on a plasticizer’s viscosity. 

Volatility: 

The best plasticizers for any given use are those 
that are permanent, that is, they will not evapo- 
rate out during working or during the useful life 
of the plastic article. In general, the molecular 
weight of a specified class of plasticizers is in- 
creased, the volatility is decreased. This is illus- 
trated by the following group of plasticizers at 40 
per cent plasticizer concentration in polyvinyl 
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chloride resin when tested in a circulating air oven 
at 105 C. for 24 hours. 


Plasticizer Mol.Wt. Volatility, Per cent 
Di n-butyl phthalate 278 58 
Di n-hexy! phthalate 334 12.3 
Di n-octyl phthalate 390 1.85 


As the molecular weights of these di n-alkyl 
phthalate esters increase the volatility correspond- 
ingly decreases. 

Molecular structure also effects permanence and 
generally those plasticizers containing unbranched 
aliphatic chains possess lower volatility than 
branched aliphatic chains. Aromatic configura- 
tions in the plasticizer molecule seem to aid in 
lowering volatility. The following data in poly- 
vinyl chloride illustrate these points. 


Plasticizer Mol.Wt. Volatility, Per cent 
di n-hexyl phthalate 334 12.3 
di (2-methy! pentyl) phthalate334 29.8 
di n-octyl phthalate 390 1.85 
di 2-ethylhexyl phthalate 390 3.7 
Butyl benzyl phthalate 311 12.8 
di hexyl phthalate 334 (12.3, 29.8) 
Tri(2-ethyl hexyl) phosphate 435 17.3 
Tricresy] phosphate 368 0.7 


Flame Resistance: 


Because of the many disastrous fires in public 
meeting places, considerable emphasis is being 
placed on the development of non-flammable plas- 
ticizers. This property is generally desirable in 
most formulations. When tested by a slightly 
modified variation of the General Cable Company 
flammability test the following plasticizers had 
the indicated flameout times in polyviny] chloride. 


Flame-out Time 


Plasticizer* (Seconds) 
Tricresy] Phosphate 0 
Santicizer 140 (cresyl dipheny!] phosphate) 0 
Santicizer 141 1 
Santicizer 160 (butyl benzyl phthalate) 22 
Diocty] phthalate 70 
Trioctyl Phosphate >120 


* 33 per cent Plasticizer Concentration in Geon 101. 


In general, alkyl groups lead to flammability, 
whereas aryl groups tend toward inflammability. 
Phosphate type plasticizers, chlorinated hydrocar- 
bons and chlorinated phthalate esters are particu- 
larly useful in imparting flame resistance. 


Stability and Outdoor Weathering Properties: 


The plasticizer should be stable to the action of 
heat, light, and weathering conditions. Instabil- 
ity of a plasticizer often leads to the embrittle- 
ment, discoloration, warping and development of 
odor in the base plastic. As most plasticizers are 
esters, their stibility is generally:decreased as the 
plasticized compound is exposed to hydrolyzing 
environments such as contact with dilute acids or 
alkalis. Considerable work which has greatly en- 
hanced the utility of plastics and protective coat- 
ings, has been done on the development of heat 
and light stabilizers for resins and plasticized 
resin formulations. 
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Water and Oil Resistance: 

Plasticizer resistance to leaching by water is an 
important criterion for preparing films of good 
outdoor durability. In general, oxygen linkages 
in the plasticizer molecule seem to decrease mois- 
ture resistance. Resistance to oil and greases 
vary considerably with the type oil and it is some- 
times difficult to make predictions from the struc- 
ture of the plasticizer molecule. Cyclic groups in 
a plasticizer generally improve oil resistance, 
while alkyl groups are more susceptible to oil ex- 
traction. 
Odor, Taste, Toxicity and Color: 

A plasticizer should desirably be odorless, taste- 
less, non-toxic, and water white. A slight amount 
of color may be tolerated in certain dark colored 
compositions, but a nearly water white plasticizer 
is greatly to be preferred in all cases. Toxicity 
can sometimes be estimated from the structure of 
the plasticizer but the final evaluation should rest 
in laboratory testing combined with expert evalu- 
ation results. 

Electrical Properties: 

For wire and cable insulation purposes, a plasti- 
cizer must be chosen for the purpose of maintain- 
ing the best electrical resistivity. The purity as 
well as the type of plasticizer plays an important 
part in the electrical resistance of the resulting 
plastic. A plasticizer generally adversely effects 
the electrical properties of a resin. This is due 
both to the polarity of the plasticizer and to the 
increased dipole of the polymer structure caused 
by the presence of the plasticizer. Efficient plas- 
ticizers are generally desired as less quantities are 
required and hence better electrical properties 
result. 

Resistance to Migration: 

Plasticizer migration may occur when one plas- 
ticized composition is in direct contact with an- 
other. Polyvinyl chloride containing the usual 
ester type plasticizers will cause softening of cellu- 
lose nitrate lacquers if the two are in direct con- 
tact for long periods of time. Non-migratory 
plasticizers are to be found among high molecular 
weight products such as certain thermoplastic 
alkyds or butadiene acrylonitrile rubbers. 


Cost: 
The best basis for comparison of cost of plasti- 
cizers and resins is on a cost per pound volume 
basis, which is obtainéd by multiplying the cost 
per pound by the specific gravity of the plasticizer. 
Plasticizers and resins are always bought by the 
pound, but the finished plastic composition is gen- 
erally sold on a volume basis—by the yards of 
goods or number of finished moldings produced. 
With the above theories of plasticizer action and 
the requirements of a plasticizer in a resin, let us 
now review some of the plasticizers in most com- 
mon use with the various plastic resins. 
In the thermosetting plastic field for phenolics, 
melamines and ureas, plasticizers are not gener- 
ally used in the usual sense of imparting extreme 
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flexibility. In some cases materials such as fur- 
furaldehyde, polyglycols, tricresy] phosphate, di- 
butyl phthlate and the sulfonamide plasticizers 
and resins such as Santicizers 8, 9 and Santolite 
MHP are added to improve impact strength, 
punching or post forming qualities or to improve 
flow and cure during molding. 

In the plastic grade of cellulose nitrate, cam- 
phor is the most common commercially used plas- 
ticizer, although sometimes ortho-nitrobiphenyl 
may be used to replace part of the camphor. The 
lower grade of cellulose nitrate is most commonly 
plasticized with such things as dibutyl phthalate, 
di amy! phthalate, tricresyl phosphate, Santicizer 
160, Santicizer B-16, dioctyl] phthalate and castor 
oil. 

The molding grade of cellulose acetate is usually 
plasticized with dimethyl and diethyl phthalate 
and triphenyl phosphate and sometimes mixtures 
of the three. Santicizer M-17 and E-15 are often 
used because of their lower volatility and excellent 
weathering properties. Sulfonamides such as 
Santicizer 8 impart high degree of flow and weld- 
ing quality to cellulose acetate plastics as well as 
giving excellent mechanical properties. 

Ethyl cellulose is compatible with almost all 
commercially available plasticizers. Pasticizers 
with low volatility and a high yield point and ten- 
sile strength are preferred. Phosphates such as 
tricresyl] phosphate and Santicizer 140; phthalates 
such as Santicizer M-17 and E-15, and dibutyl 
phthalate, and mineral oil, vegetable oil, and 
castor oil are all used. 

Polyvinyl chloride resins and copolymers which 
are the largest. single consumers of plasticizers 
require plasticizers covering a wide range of 
properties. Tricresyl phosphate and _ dioctyl 
phthalate are commonly used plasticizers and ful- 
fill many general purpose applications. The ten- 
dency towards flame resistant plasticizers with 
better low temperature properties than tricresyl 
phosphate has lead to the development of Santi- 
cizer 140 and Santicizer 141. 

The most important resin in the polyvinyl acetyl 
classification is polyvinyl] butyral which is used 
extensively in safety glass manufacture. This 
composition is usually plasticized with dibutyl 
sebacate, dibutyl cellosolve adipate or triethylene 
glycol hexoate. 

For acrylic resins small amounts of dibutyl 
phthalate, Santicizer B-16, and dibutyl sebacate 
are used to impart special properties. 

Polystyrene of high molecular weight, com- 
monly used for molding purposes, is an extremely 
difficult resin to plasticize and is ordinarily used 
unplasticized. Many of the ester type plasticizers 
are compatible to a limited extent but they usually 
confer adverse properties on the molded plastic. 
In low molecular weight polystyrene, which is 
generally used for coating purposes in the form 
of latices, dibutyl phthalate and Santicizer 160 
appear particularly promising. 

Chlorinated rubber is compatible with a broad 
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range of plasticizers. The best plasticizers for 


use for chemical and moisture resistance are the 
chlorinated biphenyls such as the Aroclors. Phos- PHOTOVOLT 
phates, phthalates and particularly Santicizer PHOTOELECTRIC GLOSSMETER 


B-16 and Santicizer 160 are effective esters for 
imparting flexibility to these films. 


Polyamides such as duPont’s Nylon and General 
Mills’ polyamides generally require plasticizers of 
strong polarity and the sulfonamides and in par- 
ticular Santicizer 8 are quite useful in imparting 
additional] flexibility. 

We have discussed some possible theories on the 
mechanism of plasticization and shown how vari- 
ous plasticizers and structural configuration of 





these plasticizers effect the physical properties of For reliable gloss measurements 

a base resin. In addition, we have indicated the according to ASTM D523-44T, Proc. A 
most commonly applied plasticizers in various 

resins. Hence, if your plastic molding, protective Ales fer 


coating, or calendered or free film, does not have cialis tiie inane 

all the properties you desire, remember the un- Sheen Bcsememiads ot 00" 

known variable in your formulation—the X in Tristimulus Colorimetry with 3 Filters 
plastics or the plasticizer and let it help to solve Hiding Power Tests 


your problem. 
Portable, rugged, simple in operation 
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INVESTIGATION OF MECHANICAL 
ACTION IN STEEL BALL MILLS 


By G. B. WHEELER, Epworth Mfg. Co. 


In our competitive system, the completion of 
any job in the most economical manner is a neces- 
sity. Yet in the production of protective coatings 
there are plants manufacturing the same types of 
paints where the cost of manufacture per gallon 
varies considerably. It would seem that at least 
a portion of this difference is caused by the vari- 
ations in grinding procedures. Cases have been 
related where grinding time for 2 given type of 
paint varies from 24 or 36 hours to 72 hours. 
There has been considerable work undertaken by 
companies and individuals to investigate proper 
grinding procedures. Some of these investiga- 
tions have been published but usually each article 
deals with only a single phase. 

One of the major factors in the grinding of 
vaints in a ball mill is a complete understanding 
of the mechanical action of the balls as they do 
the actual grinding. Two types of action can be 
obtained: (1) impact or pounding and (2) shear- 
ing or rubbing. Impact would be desirable in 
those operations where change in particle size is 
desired and shearing for dispersion. It is general- 
ly agreed that the word grinding in ball mill oper- 
ation is a misnomer. Usually it is not necessary 
to reduce particle size but instead the action is the 
wetting of each particle and therefore dispersing. 
In an effort to study more completely the ball ac- 
tion a lucite mill 18” in diameter by 6” long was 
made. Four steel edged lifter bars were installed 
to simulate production mills. 


Selecting the Materials 


Several preliminary runs were made in an at- 
tempt to discover a suitable liquid which would 
approximate normal operation. It was felt that as 
transparent a media as possible would be desirable 
from the photographing standpoint. The liquid 
must also be selected to give normal viscosity 
ranges at room temperatures. Petroleum oils 
were tried but air entrapment became so prevalent 
that observations became troublesome and in some 
cases impossible. The materials finally selected 
were glycerine and glycerine and water for the 
lighter viscosites and nonoxidizing alkyds for the 
heavier viscosities. 

Several spot checks showed that the liquid tem- 
perature remained fairly constant during the 
short test runs. In general the liquid temperature 
was room temperature which ranged from 70 to 
80° F. If operating temperature is higher, as is 
normally the case, viscosity should be adjusted to 
that desired but at the operating temperature. 
Although an attempt was made to measure power 


Paper read before 26th annual meeting Federation Paint 
& Varnish Production Clubs, Congress Hotel, Chicago, 
Nov. 5, 1948. 


requirements, it was found the type of drive used 
would not allow sufficient accuracy for the small 
differences noted. In most cases the mill was 
operated at each condition discussed below and a 
full view shot taken at regular film speed of 16 
frames per second. This was followed by a close- 
up at 64 frames per second (slow motion). 

Runs were made throughout the ranges of the 
variables shown in Table I and then individual 
shots were selected and arranged to show the de- 
sired comparisons. It is believed that the vari- 
ables selected and the ranges for each variable 
extend over the limits generally utilized in plant 
operations. 

Five types of action’ were observed including: 
(1) ball carry-over, (2) cascading, (3) splashing, 
(4) floating and (5) ball mass action described as 
concentric oval rotation. Another observation 
was the slope of the ball mass surface. In all but 
one case a set of conditions was selected and the 
variable in question was investigated. Then an- 
other set of conditions was selected and the in- 
vestigation repeated. The first comparison shown 
in the film is of viscosities using a 1/3 ball and 
full liquid charges of 60, 90, 115 and 135 K. U. vis- 
cosity. These runs were repeated with a 1/3 
liquid charge. At 60 K. U. a ball mass surface 
angle of approximately 30 degrees is obtained. 
Carry-over of the outer row dropped the balls to 
the middle of the mass and little or no other cas- 
cading was observed. Oval action was good. With 
90 K. U. the face slope is 45 degrees and carry- 
over of the outer row was almost complete with 
about two rows cascading and good oval action. A 
definite pattern was almost gone with 115 K. U. 
and with 135 K. U. floating was complete. Re- 
suts with 14 liquid charge were very sim- 
ilar with an increase in splashing and cascading 
on the 60 and 90 K. U. materials. 


Speed Versus Liquids 


In the speed investigation 24 rpm and full liquid 
resulted in a 45 degree face slope, carry-over of 
the outer row to the center and oval action of the 
remainder of balls. Increasing speed to 50 rpm 
increased the face slope to 60 degrees, carry-over 
full for one row, cascaded two rows and greatly 
increased the oval action. A 1% liquid charge re- 
sulted in the same action except for 30. and 45 
degree face sloves. 

No pattern was obtained with 14” balls and a 
full liquid charge in the ball size investigation. 
With 5%” balls a face slope of 60 degrees was ob- 
tained with carry-over of one row, two rows cas- 
cading and good oval action. Action was similar 
with 1” balls although the fewer contacts due to 
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fewer balls was definitely noticeable. With the 
14” balls and 14 liquid charge the face slope was 
almost zero but with considerable oval action. 
Balls slide down the face and could be seen in 
back dropping in clusters. Action with 52” and 
1” balls was the same as with a full liquid charge 
except for the face slope being reduced to 45 de- 
grees. 

A 60 degree face slope, outer two or three rows 
cascading and good oval action was obtained with 
Il, charge. With 1% charge the face slope ap- 
proached 75 degrees, cascading was increased and 
oval action rate was about the same although the 
greater number of balls increased the total ac- 
tivity. 

In the ball to liquid ratio investigation all but 
the 14 balls—full liquid gave a 45 degree face 
slope while this run resulted in 60 degrees. All 
runs gave about the same amount, one to three 
rows of cascading and good — —_— = 
oval action. In the partially 
liquid filled runs considerable 
splashing was noted. 

Conclusions based on obser- 
vation of the comparisons 
made follow. Each conclusion 
assumes that the other vari- 
ables are set for optimum 
action. 

1. A viscosity (at operating 
temperature) somewhat 
higher than 90 K. U. but 
lower than 115 K. U. 
seems to give best action. 
Due to the behavior of 
certain pigments it may 
be necessary during the 
loading operation to run 
at other viscosities but 
the main grinding should 
be done at viscosities in 
the above range. 

2. Mill operation should be 
under critical speed 
(That rotational speed 
at which the balls are 
held to the mill sides and 
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because of their lightness. Balls larger than 
7,” also are open to question because they de- 
crease the total number of contacts in a given 
period. In practice, of course, this would 
mean starting with the larger balls and 
screening out when they get to the minimum 
size. 


. The use of a 14 ball charge as against 14 


charge would seem advisable as the action 
rate is approximately the same but the total 
number of contacts would be greater in a 
given time. In practice this would mean a 
larger motor if original plans were based 
on a 4 ball load. 


5. The ball to liquid ratio used would depend to 


a large extent on other plant operating condi- 
tions such as type of paint, daily hours 
worked, thinning and tinting facilities and 
manpower. The action rate appears reason- 





5 YEARS WITHOUT A BAD BATCH 


Sun Spirits Gives Paint Maker Fixed, Uniform Drying Time; 
Stabilizes the Dried-Surface Quality; Ends All Discoloration 





revolve with it) but suffi- 
ciently near it to insure 
maximum ball action 
even to the extent of 
complete carry over of 
the outer row of balls. It 
should also be pointed 
out that effective critical 
speed is decreased with 
increase in viscosity. 


3. Balls of 52” to 7” should 


be used to insure maxi- 
mum number of contacts 
with sufficient weight for 
effectual grinding. Balls 
smaller than 52” should 
be used with discretion 


A Midwestern paint and varnish 
company wanted to find a reli- 
able solvent. None used provided 
uniform drying qualities. 

Then they tried Sun Spirits. 
This “Job Proved” solvent gave 
each of their many products a 
consistent drying characteristic. 
It enabled the maker to figure 
average drying periods and in- 
clude this in the label directions. 
In five years none of the produc- 
tion has had to be rejected. Not 
one batch of white paint has been 
lost due to discoloration—a re- 
markable record. Not only has 


Sun Spirits stepped up operations 
in this plant, but it has enhanced 
the company’s reputation with 
trade and consumer. 

Sun Spirits has excellent sol- 
vent and wetting-out properties 
with most natural and synthetic 
resins. Volatility is held within 
close limits to assure reliable dry- 
ing-time in finished products. 
Purity is constantly checked to 
maintain consistent quality. For 
complete information call your 
nearest Sun Office. 

SUN OIL COMPANY © Phila. 3, Pa. 
In Canada: Sun Oil Company, Ltd.— Toronto and Montreal 
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ably constant from 14 ball charge—1, liquid 
to 14 ball charge—liquid full. 


Summarizing the above, maximum ball action 
should be approached under the conditions shown 
in Table II. 

It is believed that this film and comments pre- 
sent a more clear-cut description of the mechani- 
cal action in a steel ball mill under various oper- 
ating conditions than has heretofore been avail- 
able. As pointed out the conditions selected for 
trial in a given plant must be balanced with other 
plant facilities, mill paste capacity with various 
charges and the type of pigment and liquid being 
ground. With consideration of these other fac- 
tors the above material should allow selection of 
the plant ball mill operating conditions which will 
give optimum grinding time. 
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TABLE I 
Mill speeds, rpm 25 to 50 
Ball sizes, in. 14 -5/o-1 
Viscosity, K. U. 60-90-115-135 
Ball charge, fract. 
of vol. IZ. 
Ball to Liquid Ratio Liquid Level 
I, Balls 14-14-full 
1% Balls 14-full 
TABLE II 
Mill speed Slightly under critical 
Ball size, in. % to 7 


Less than 115 but can 
be greater than 90 

14 mill volume 

To suit other plant fa- 
cilities 


Viscosity, K. U. 


Ball charge 
Ball to liquid 
ratio 


THE PREPARATION OF FATTY ACID 
ESTERS FOR FILM STUDIES 


By W. O. LUNDBERG and J. R. CHIPAULT, The Hormel Institute, University of Minnesota 


PAUL O. BLACKMORE, Chairman 


Some time ago the Educational Committee of 
the Federation of Paint and Varnish Production 
Clubs embarked on a program to study the film 
formation, film properties, and film deterioration 
of various relatively pure film-forming substances. 
Since the substances to be studied were not avail- 
able from chemical supply houses, it was neces- 
sary to undertake their preparation. Approxi- 
mately 200 grams of each substance was needed 
for the program of studies that was outlined. 

Three of the more easily prepared compounds 
were made by Elmer and Holman at the Uni- 
versity of Minnesota under the direction of Dr. 
G. O. Burr, and have been described in a previous 
issue of the OFFICIAL DIGEST. (1) They prepared 
trilinolein, trilinolenin, and pentaerythritol tetra- 
linoleate by a modification of the procedure of 
Wheeler, Riemenschneider and Sando (2) in- 
volving direct esterification of the fatty acids and 
alcohols, using p-toluene sulfonic acid as a cata- 
lyst. They were unsuccessful in attempts to apply 
this method to the preparation of the dipentaery- 
thritol hexa ester of linoleic acid. 

After completion by Burr and co-workers of 
the three esters mentioned, the preparative work 
was interrupted by the departure of two of the 
men from the University of Minnesota. The 
work was then shifted to the Hormel Institute of 
the University of Minnesota and continued by the 
authors of this article. 


This paper is published under the auspices of the Edu- 
cational Committee of the Federation of Pain. and Varnish 
Production Clubs and is offered as an interim report on its 
research program. Further releases will be published as 
additional data are accumulated and confirmed. Construc- 
tive comments and criticisms are solicited and should be 
addressed to the Educational Committee. 


The substances to be studied in the Federation 
project include various glyceryl, pentaerythrity] 
and dipentaerythrityl esters of oleic, linoleic, and 
eleostearic acids, and in addition several glyceryl 
and pentaerythrity] alkyds. 

Except for the first two compounds prepared by 
Elmer and Holman, most of these substances have 
probably never been previously prepared in a 
state of high purity except in small quantities, 
and some of them have never been prepared pre- 
viously. In some instances, therefore, the syn- 
thesis of these compounds involved quite exten- 
sive efforts to ascertain conditions under which 
the compounds might be made and, further, the 
conditions under which a high degree of purity 
could be achieved. 

Many unanticipated difficulties were encounter- 
ed which have been overcome in most cases. In 
order to simplify the task of others in future 
studies of these compounds, it appears desirable 
to publish this description of the conditions that 
were finally adopted for the preparations. 

This article describes the preparation of pen- 
taerythritol oleate, pentaerythritol linolenate, 
dipentaerythritol oleate, dipentaerythritol lin- 
oleate, and dipentaerythritol linolenate. Several 
other compounds have been prepared that will be 
described in a later article which will discuss the 
preparation of the eleostearic esters and the 
glyceryl and pentaerythrityl alkyds. 

The method used by Elmer and Holman for the 
preparation of fatty acid esters requires that the 
reaction mixture be headed to about 125 C. for at 
least six hours. It was felt that for many of the 
other desired compounds, these conditions were 
too drastic because of possible adverse effects on 
purity due to isomerization and polymerization 
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reactions. This, together with the failure of the 
method in the hands of Elmer and Holman to 
yield a satisfactory dipentaerythritol linoleate, 
led us to a search for other methods. 

Konen et al. (3) reported the preparation of 
trieleostearin by a reaction between methy] eleo- 
stearate and-triacetin using sodium methoxide as 
a catalyst. This reaction was found to be advan- 
tageous in two major respects: (1) it could be 
accomplished at a relatively low temperature, and 
(2) it occurred quite rapidly and completely if 
adequate provisions were made for the removal of 
the methyl acetate that was formed. The methyl 
acetate was removed by carrying on the reaction 
under vacuum. The reaction was more than 90 
per cent complete in less than 30 minutes at a 
temperature not exceeding that of boiling water. 

Trial experiments in this laboratory indicated 
that this method could be used for the preparation 
of other fatty acid esters of 
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Protection from oxygen was obtained either by 
using vacuum or an atmosphere of nitrogen that 
had been freed from oxygen by passage over hot 
copper. 


Preparation of sodium methoxide: 


Sodium methoxide was prepared by dissolving 
freshly cut sodium in absolute methyl alcohol. 
After completion of the reaction, the methyl 
alcohol was evaporated under vacuum. The white 
residue was finely ground in a mortar and was 
used immediately. There are some indications 
that a more active catalyst will result if care is 
taken to exclude oxygen as well as traces of water 
during the reaction between the sodium and the 
methyl alcohol. Another satisfactory and con- 
venient method for preparation of the catalyst in 
a very effective form has been described by 
Eckey. (4) 








glycerol, pentaerythritol, and poe 
dipentaerythritol. Eckey (4) 7) '~ 
more recently has described ; 
the application of sodium 
methoxide, sodium ethoxide, 
and other alkali metal alkox- 
ides to ester interchange re- 
actions in triglycerides, and 
has found that with adequate 
precautions, equilibrium mix- 
tures of triglycerides of sev- 
eral vegetable oils may be 
achieved at temperatures be- 
low 49 C. (120 F.), using 0.1 
per cent or less of catalyst. 

Early in our studies we 
found that in order to achieve 
maximum yields under opti- 
mum conditions, unusual pre- 
cautions must be taken to in- 
sure that all of the reactants 
used in the ester interchange 
reaction are anhydrous and 
neutral, since traces of either 
water or free acid result in 
immediate deterioration of 
the sodium methoxide catalyst. 
For best results, the catalyst 
should be finely divided and 
highly dispersed in the reac- 
tion mixture. It is also advis- 
able that it be freshly pre- 
pared. 





Experimental 


It should be emphasized 
that in all of the preparations 
described below, elaborate pre- 
cautions were taken to pre- 
vent contact of the materials 
with oxygen in all cases where 
there was any danger of 
jeopardizing a high degree of 
purity through oxidation. 
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Preparation of pentaerythritol acetate: 


A technical grade of pentaerythritol was re- 
fluxed with a 10 per cent excess of acetic anhy- 
dride for two hours. After cooling somewhat, the 
mixture was poured into water and shaken vig- 
orously. Thecrystals were filtered off, and washed 
by suspension in water and filtration as many 
times as necessary to remove all free acid. The 
pentaerythritol tetra-acetate was further purified 
several times by dissolving in ether and precipitat- 
ing by addition of petroleum ether. This pro- 
cedure was repeated until a product with a sharp 
melting point between 80.7 and 81.0 C. was ob- 
tained. The saponification equivalent of the final 
product was 76.03 (theoretical 76.04). 


Preparation of dipentaerythritol acetate: 

This material was prepared by refluxing a mix- 
ture of a technical grade of dipentaerythritol with 
a 10 per cent excess of acetic anhydride for several 
hours. When the mixture was poured into water, 
the crude product separated as an oil. After the 
aqueous layer was decanted, the product was dis- 
solved in ether and dried over sodium sulfate. 
By a simultaneous rapid cooling and vigorous 
agitation of the ether solution, crystals of dipen- 
taerythritol acetate were formed. The product 
was filtered, washed with water, again dissolved 
in ether and precipitated by the addition of petro- 
leum ether. The latter procedure was repeated 
until a product with a constant melting point of 
67.8 to 68.0 C. was obtained having a saponifica- 
tion equivalent of 84.31. (theoretical 84.33). 


Preparation of methyl oleate: 


Methyl oleate was prepared from the methyl] 
esters of olive oil fatty acids by the method of 
Wheeler and Riemenschneider (5). Following 
a preliminary partial distillation at low pressure 
to remove the methyl] esters of fatty acids with 
less than eighteen carbon atoms using a Pod- 
bielniak fractionating column rated at 100 theo- 
retical plates, the residue was fractionated by 
several recrystallizations in acetone at —37 and 
—60 C. After the final recrystallization, the 
methyl] oleate was distilled through the fractionat- 
ing column. Analyses of several such prepara- 
tions of methyl] oleate by the method of Brice et al. 
(6) indicated purities between 99.2 and 99.7 per 
cent. A Beckman model DU spectrophotometer 
was used in the spectrophotometric analyses. 


Preparation of methyl linoleate: 


Methyl linoleate was prepared essentially by 
the method described by McCutcheon (7). The 
tetrabromstearic acid was prepared from corn 
oil and repeatedly recrystallized until a constant 
melting point of 115.5 C. was attained. The acid 
was then debrominated with zinc dust in methyl 
alcohol, and the product was esterified with 5 N 
HCl in methyl alcohol. The resulting ester was 
distilled through the Podbielniak fractionating 
column. In all operations during and following 
the debromination step, considerable precautions 
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were taken, as mentioned earlier, to prevent any 
contact of the linoleic acid or itS«methy]l ester with 
oxygen, and the final product was stored under 
oxygen-free nitrogen. The idoine value of several 
such preparations of methyl] linoleate varied be- 
tween 171.9 and 172.7 (theoretical 172.4). Spec- 
troscopic eXamination of all samples revealed that 
only slight traces of conjugated constituents were 
present. 

It should be pointed out in passing that the 
linoleic acid obtained in the debromination of 
tetrabromstearic acid is not identical with the 
original natural linoleic acid. In the bromination- 
debromination precedure, small quantities of some 
of the uncommon geometric isomers of linoleic 
acid are formed. It may be presumed, however, 
that the uncommon isomers are formed in suffi- 
ciently small amounts and are sufficiently similar 
to the common form in their drying behavior so 
that their presence will have no appreciable con- 
sequence in the film studies that are planned. 


Preparation of methyl linolenate: 


Methyi linolenate was also prepared by a brom- 
ination-debromination procedure (8) using raw 
linseed oil as the starting material. The hexa- 
bromstearic acid was recrystallized several times 
from dioxane and ethylene dichloride until a con- 
stant melting point of 185.0 C. had been attained. 
Following debromination in methyl alcohol with 
zine dust and in the absence of oxygen, the acid 
was esterified with methyl alcohol containing sul- 
furic acid, and the resulting ester was distilled 
through the Podbielniak fractionating column. 
The iodine value of several preparations varied 
between 259.0 and 261.4 (theoretical 260.4). Only 
traces of conjugated constituents could be detected 
by spectroscopic examination. 

Here again the bromination-debromination pro- 
cedure probably results in the formation of small 
amounts of some of the uncommon geometric 
isomers of linolenic acid. 

Preparation of fatty acid esters of the polyhydric alcohols: 

The apparatus used in the preparation of the 
five compounds listed in Table J is shown in the 
accompanying diagram. In each case the pen- 
taerythritol acetate or dipentaerythritol acetate 
and a stoichiometric equivalent or a slight excess 
(1 per cent) of the methyi ester of fatty acid were 
weighed into reaction flask A. In most cases, 
sodium methoxide equivalent to about 0.5 to 1.0 
per cent of the total weight of the reaction mixture 
was added, although later studies indicated that 
with better precautions in the preparation and 
dispersion of the catalyst, smaller amounts may be 
used. Flask A was then connected with the rest 
of the apparatus and evacuated as much as pos- 
sible with an efficient mechanical pump. 

A graduated receiver B was immersed in a 
Dewar flask containing a mixture of dry ice and 
acetone at a temperature of about —50 C. The 
condenser C was cooled by a mixture of dry ice 
and acetone to a temperature of about —70 C. 
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The pressures were registered on manometer D. 

Following a thorough evacuation of the air in 
the system, stopcock E was closed and flask A was 
immersed in a waterbath at about 60 C. The 
temperature of the water bath was slowly raised 
in all cases so that it neared the boiling point of 
water as the reaction neared completion. 

The methyl acetate collected in the graduated 
receiver B was used as an indication of the prog- 
ress of the reaction. At —50C. the specific gravity 
of methyl] acetate is approximately unity, so that 
the volume of methyl] acetate in milliliters indi- 
cated directly the number of grams of methy] 
acetate collected. In all the compounds described 
here the reaction was found to yield upwards of 
90 per cent of the theoretical amount of methyl 
acetate after proceeding for about 30 minutes with 
frequent agitation of the reaction mixture. 

Occasionally it was necessary to improve the 
vacuum by momentarily opening stopcock E to 
the vacuum pump. 

When no additional methyl acetate collected, 
the vacuum was broken with purified nitrogen 
and the reaction mixture was dissolved in petro- 
leum ether and washed with 70 per cent methyl 
alcohol to remove the catalyst, traces of soap, 
and other impurities. The product was given a 
final washing with water. In order to assure the 
complete removal of all traces of sodium, it has 
been found that it may be desirable to precede 
the final washing with water by a single washing 
with very dilute hydrochloric acid. 

The petroleum ether solution was then dried 
over sodium sulfate and the solvent removed 
under vacuum. 

Each of the compounds was prepared in this 
manner in several batches of between 50 and 100 
grams each, and the individual batches were then 
combined to give a final homogenous batch of 
somewhat more than 200 grams. This was divided 
into smaller portions and sealed in glass ampoules 
under vacuum. 

Typical examples of the preparation of indivi- 
dual batches of each of the five compounds follow: 

(1) 15.4 grams of pentaerythritol acetate were 
mixed with 61.0 grams of methyl oleate and 0.5 
grams of sodium methoxide was added to the mix- 
ture. The reaction was conducted in the manner 
described above and 14.3 grams of methyl] acetate 
were collected (theoretical 15 grams). The final 
yield of pentaerythritol oleate was 57 grams. 

(2) In the same manner 17.1 grams of pen- 
taerythritol acetate were reacted with 66.3 grams 
of methyl! linolenate in the presence of 0.8 grams 
of sodium methoxide. When the reaction was 
completed, 16.2 grams of methyl] acetate had been 
collected (theoretical 16.5 grams) and the final 
yield of pentaerythritol was 62 grams. 

(3) Twenty-eight grams of. dipentaerythritol 
acetate and 99.5 grams of methyl] oleate in the 
presence of 1 gram of sodium methoxide yielded 
24.3 grams of methyl] acetate (theoretical 24.6 
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grams), and the final yield was 98.0 grams of 
dipentaerythritol oleate. 

(4) Similarly 28 grams of dipentaerythritol 
acetate and 100 grams of methyl linoleate in 
the presence of 1.2 grams of sodium methoxide 
yielded 23.5 grams of methy] acetate (theoretical 
24.6 grams), and the final yield of dipentaery- 
thritol linoleate was 98 grams. 

(5) 20.1 grams of dipentaerythritol acetate 
and 69.8 grams of methyl] linolenate in the pres- 
ence of 0.5 gram of sodium methoxide yielded 17.4 
grams of methy] acetate (theoretical 17.7 grams), 
and a final yield of 70 grams of dipentaerythritol 
linolenate. 

Table I gives the iodine values and saponifica- 
tion equivalents of the final combined batches for 
each of the five compounds. 


Table | 
Saponification 
Compound Iodine Value equivalent 
Found Found 
Theoretical Theoretical 
Pentaerythritol oleate 83.8 85.1 294.4 298.5 
Pentaerythritol linolenate 251.6 258.4 282.1 296.4 
Dipentaerythritol oleate 82.1 82.7 301.7 306.8 
Dipentaerythrito! linoleate 164.2 166.6 295.2 304.8 
Dipentaerythritol linolenate 245.4 251.5 291.0 302.8 


Summary 


Two hundred grams or more of relatively pure 
pentaerythritol oleate, pentaerythritol linolenate, 
dipentaerythritol oleate, dipentaerythritol lin- 
oleate, and dipentaerythritol linolenate have been 
prepared by ester interchange between purified 
preparations of the acetates of the alcohols and 
purified methy] esters of the fatty acids. Sodium 
methoxide was used as the catalyst for the ester 
interchange reaction. 

Details of the methods for the preparation of 
the reactants and of the five compounds mentioned 
are given. 

Analytical values which indicate to some extent 
the purity of the products are also given. 
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NEW RESIN SPEEDS REPAINTING OF CARS 


A new oxidizing type phthalic alkyd resin is said 
to offer the manufacturer of automotive refinish- 
ing enamels and similar coatings the advantages 
of fast-drying speed, excellent color, high gloss 
and great durability. 

The new resin, designated as Duraplex C-55, is 
designed to meet the stringent requirements de- 
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manded of paint vehicles in the countless body 
repair shops, paint shops and garages where 
winter temperatures often fall below the optimum. 
Enamels formulated with this resin are applicable 
also to fast-drying uses of farm implements, gaso- 
line pumps, metal signs and other surfaces requir- 
ing repainting. 

Air-drying enamels using the new resin will set 
to touch in about 15 minutes, show only very slight 
tack after six hours, and, where two-color work 
is necessary, tape well after an overnight dry, even 
at low temperatures. This fast-drying property, 
naturally, gives maximum freedom from dirt col- 
lection. 

In baking-type coatings, Duraplex C-55 is said 
to be much faster curing than conventional alkyd 
resins. It has been found to provide remarkable 
hardness when used as the sole vehicle in a white 
enamel baked for 30 minutes at 300°F. Excel- 
lent color and gloss retention are claimed for both 
air-dried and baked films. 


Physical Constants 


Solids 50% + 2 
Solvent Mineral Spirits 
Viscosity (40% Solids) w-yY 

Acid Number 4—8 

Weight Per Gallon 7.6 Ib. 

Color (Gardner) 4—7 

Phthalic Anhydride Content (Solids) 32% ~“- 
Type Oil Castor 


Duraplex C-55 can be reduced with aliphatic 
naphtha such as mineral spirits and V. M. & P. 
naphtha. It can be reduced also, of course, with 
aromatic hydrocarbons, chlorinated solvents, and 
esters and ketones. 


A suggested typical formulation: 


Duraplex C-55—Gray Air-Drying Automotive Enamel 


Roller Mill Grind Pounds Gallons 
Titanium Dioxide 216.0 6.7 
Lamp Black 4.4 0.3 
Duraplex C-55 (50% Solids) 160.5 21.1 
Mineral thinner 20.0 3.1 
Mix With 
Duraplex C-55 (50% Solids) 280.5 36.9 
V.M. & P. Naphtha 192.5 31.3 
6% Cobalt Naphthenate 2.0 0.2 
6% Calcium Naphthenate 3.6 0.4 
879.5 100.0 
Constants 
Weight Per Gallon 8.8 Ib. 
Total Solids 50.0% 
Pigment 50.0% 
Titanium Dioxide 98% 
Lamp Black 0 
Binder 50.0% 
Drier (metal based on resin solids) 
Cobalt 0.05 % 
Calcium 0.1% 


This formulation should be reduced to approxi- 
mately 44.5 per cent solids with xylol for spray 
application. It will air-dry to touch in about 15 
minutes and is substantially tack-free in four to 
six hours. Taping resistance is excellent. 
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PROPORTIONING EQUIPMENT AS RELATED 
TO VOLUME MEASUREMENT 


By G. J. KLOPFENSTEIN, Bowser, Inc. 


May I first express to you my gratitude for your 
invitation to come here and discuss with you the 
subject of proportioning equipment and its rela- 
tion to measurement of volume. Our company 
has been concerned directly with the development 
of liquid handling equipment since 1885. For over 
60 years we have worked with all types of indus- 
try, assisting them in solving their liquid control 
problems. We have equipment working satisfac- 
torily in the baking, brewing, distilling, chemical, 
food, leather, petroleum, paint, rubber, and textile 
industries and others too numerous to mention. 


use has at some point in its production been 
effected by one products I mean those products 
which have been effective by one or more synthetic 
products—and by synthetic products I mean those 
products which have been altered from their orig- 
inal or material state by combination with other 
products. 

Your industry has adopted many new materials; 
such as, phenolic, ureaformaldehyde, melamine, 
and alkyd resin varnishes, as well as a variety of 
corn, pine, rape seed, soya been oils, plus their 
lacquers. In addition, there are tung, castor, 





to us it has been one of the. 
most interesting subjects in 
the world. 

The co-mingling of liquids 
on a controlled basis probably 
had its origin among the 
ancient alchemists in their 
search for synthetic gold and 
it would seem that from the 
early dawn of history down to 
the present time scientists 
have tried to develop new and 
better products by combining 
natural materials. 

Until about two hundred 
years ago people made their 
products with whatever mate- 
rials were at hand, or with a 
few synthetic products that 
were accidentally learned 
about. From the eighteenth 
century until thirty-five or 
forty years ago it was still 
common practice to cook lin- 
seed oil with natural resins to 
make a varnish of indetermin- 
ate composition. This is no 
longer true; finese has entered 
into operations and controls 
have been established. 

Imagine, if you can, a mod- 
ern civilization without syn- 
thetic materials, and you can 
see what has happened and 
how well the efforts of scien- 
tists and manufacturers have _|._ 
been rewarded. Practically 
everything we eat or wear or 
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derivatives; solvents, such as petroleum spirits, 
acetone, alcohols, acetates, ketones, toluol, etc., 
all of which are eventually used to make a finished 
product of some particular type. 

All of you are, I am sure, familiar with these 
liquids, we also know that each industry is at- 
tempting to Surpass competitors in quality of mer- 
chandise. This means new liquids or blends of 
liquids to make new and better products. These 
are made possible by the chemists, technical, and 
scientific men of today, thereby keeping the paint 
industry on a steady march of progress. 

All the thousands of processes resulting involve 
the accurate control of liquids. In some instances, 
the tolerances for accuracy are very close indeed. 
Other processes are not so critical and permit 
rather wide variations in the volume of ingredi- 
ents. 

In the early days the quantities handled were 
small, production time was not an important fac- 
tor; and under these conditions it was entirely 
practical to use manual methods for the combin- 
ing of various ingredients into small batches and 
produce products of satisfactory uniformity and 
quantity. 

Today, with 146 million consumers in the United 
States alone, the demand is much too great to be 
met by such primitive manufacturing methods. 
We must do things on a larger scale. We must 
not only retain the accuracy of careful manual 
measurements, but we must convert many of our 
processes from the batch method to a process 
of continuous flow. The key to this conversion is 
equipment for accurate measurement and positive 
control of liquid flow. 

Blending was accomplished originally by plac- 
ing a number of liquids in a large container and 
agitating them for a period of time, then drawing 
off a representative sample and submitting it to 
the chemical laboratory for approval. This in- 
volved man hour losses, and, in many instances, 
resulted in a batch which would not pass the test. 

Methods of this type are exceedingly expensive, 
and you would be surprised to know how many 
industries are still using these antiquated methods 
in 1948. 

The second step in blending was made by syn- 
chronizing pumps with each other. This was a 
decided improvement over the batch method but 
did not provide for flexibility of product, nor could 
true finished products be obtained which would 
pass laboratory specifications. 

The basic unit in arty combination of propor- 
tioning equipment is a meter or other device based 
upon the principle of positive displacement of 
liquid. In standard practice this is accomplished 
by the movement of a piston of some type. Flow 
meters or other devices employing the orifice prin- 
ciple are too sensitive to fluctuations in tempera- 
ture, viscosity, and pressure to be practical in 
applications where close tolerances are required. 

If you are familiar with modern automatic pro- 
portioning devices, I think you may agree that 
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mechanical engineering has kept pace with the in- 
creasing requirements of the chemical processing 
industry. There are available today a number 
of machines that not only measure and record the 
quantity of liquid, but control the flow of many 
different liquids and combine them into a final 
product. All of these operations are performed 
automatically and accurately according to a pre- 
determined formula. I personally know of one 
such proportioning system that replaced six work- 
men in a plant and enabled the manufacturer to 
turn out a more uniform product than had ever 
before been possible. Not all installations of pro- 
portioning equipment show such economies, but I 
believe that I can say to you that in every case 
there is an improvement in the uniformity and 
quality of the end product. 

To the laymen, an automatic proportioning sys- 
tem may appear very complicated indeed, but, 
actually, it is nothing more than a combination 
of very simple and well-known units for the meas- 
urement, recording and control of liquid flow. 
Some of you may be familiar with the proportion- 
ing systems manufactured by our company. To- 
day, Bowser proportioning systems are success- 
fully blending ale, beer, lubricating oil, cutting 
oil, finger nail polish, soft drinks, and other prod- 
ucts which depend on uniformity for continuous 
customer acceptance. 

Short cuts in processing are valuable to all in- 
dustries, and if equipment will simplify pro- 
cedures of manufacture, reducing or eliminating 
pumping operations and extra handling, it offers 
something of importance that merits careful con- 
sideration. 

Only one pumping operation is required with 
the Xacto Proportioning System. Pumping from 
raw material storage tanks, gaging the amount 
of each ingredient, starting the agitator, drawing 
samples and again pumping to stock tanks is com- 
pletely eliminated. 

On a continuous system tanks may be reduced 
toa minimum. Operating space normally used by 
old methods can be greatly reduced and used to 
better advantage. Because of the ease and rapid- 
ity with which mixes can be made, the amount 
of finished liquids held in storage can often be kept 
at a minimum, with a resulting reduction of cash 
investment in tanks, buildings and storage stocks, 
plus savings in taxes, maintenance, etc. This 
means larger profits at the end of the year. 

In the development of the proportioning unit 
some ten years ago, Bowser felt that blending and 
proportioning equipment, in addition to their 
varied line of liquid handling items, would be 
highly beneficial to all manufacturers marketing 
blended products consisting of two or more liquids. 
Our engineers and technicians were instructed to 
make a complete field survey in all industries, 
analyzing all production problems and, with this 
information, produce a device with all the preci- 
sion, flexibility, and accuracies which might be 
required to meet the demands of production. As 
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a result of our survey we 
merely combined our meters, 
pumps, automatic valves, re- 
cording and control devices, 
which previously had been ap- 
plied to other applications, 
and came up with a propor- 
tioning system. If some of 
the engineers in our labora- 
tory heard me make that re- 
mark, I would probably be in 
trouble, because it actually 
did require several years of 
development work before we 
were satisfied to release one 
of our proportioning systems 
for sale. 

Very briefly, here is what 
happens in the operation of 
Bowser proportioning sy- 
stems: The meters are ar- 
ranged side by side, one for 
each liquid, with the propor- 
tioning control mechanism 


mounted on the meter. As an Titi ~NAPHTHENATE 
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practically any number of liquids into a final 
product. 

This type of equipment is built from various 
corrosion-resistant materials which enable it to 
handle an almost unlimited range of liquid blend- 
ing processes. 

It appears that this equipment is very well 
adapted to production processes for paints, var- 
nishes and lacquers. It should be mentioned, how- 
ever, that no known proportioning equipment will 
handle abrasive materials and this type of equip- 
ment cannot therefore be used in your production 
processes beyond the point where abrasive pig- 
ments are added. Applications in the paint indus- 
try are therefore limited to the measurement and 
control of non-abrasive liquids. 
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I cannot conclude my talk without compliment- 
ing your industry on the great advances you have 
made in the development of new and better mate- 
rials in the past few years. For example, the 
automotive industry should be very grateful in- 
deed for the new finishes that you have provided 
for automobiles. Not only are they more beauti- 
ful, but their endurance has improved several 
hundred per cent. During the late war, metal 
preservative coatings were developed which en- 
abled the equipment of our Armed Forces to with- 
stand not only salt water, but the heat and mois- 
ture of the tropics. The scientists of your indus- 
try have made tremendous contributions toward 
the beauty and utility of the modern American 
home. I doubt whether the average home owner 
fully realizes the importance of your industry. 


NEWS AND REVIEWS 


A gearless pump for the industrial handling of 
liquids, has just been announced by Eco Engineer- 
ing Company, 12 New York Avenue, Newark 1, 
N. J., manufacturers of pumps for the industrial, 
farm and marine fields. 

The new Eco Gearless Pump includes several 
special features and improvements which make 
it ideal for the handling of a wide range of liquids 
and viscous fluids. Chief among the improve- 
ments is the new dual eccentric piston design 
which gives a strong flow against pressure. 

Pump body is of sturdy naval bronze forgings 
or stainless steel precision castings. Pump is 
quiet and smooth running. Body of pump will 
last indefinitely. Tough, long-lasting eccentric 
pistons are made of resilient, highest grade com- 


pounds. Available in four sizes, 14”, 32”, 1” 
and 34”. 


* * * * * 


U. S. Industrial Chemicals, Inc., the publication 
of U.S.I. Chemical News. They believe, contains 
information of considerable interest to those of 
you not only in general industrial, chemical, and 
scientific fields, but also in graphic arts, sanita- 
tion, plastics and woodworking. 

To give just two examples ... The three new 
resins for producing superior quality printing 
inks and mixing varnishes will be real news to 
printers and lithographers. And the article on 
important esters, soon to be offered on a greatly 
increased commercial scale through the American 
Hydrocarbon Synthesis, is just one phase of this 
revolutionary development which is_ being 
described from month to month in their publica- 


tion. 


* * * * * 


Dowicide G, water-soluble sodium pentachloro- 
phenate, germicide and fungicide for effective 
control of micro-organisms in industry, is now im- 
mediately available in hard pellets comparatively 
free from dust according to a recent announce- 
ment by The Dow Chemical Company. 


Dow engineers have developed this purely 
physical change from flake to pellet to control the 
dust and facilitate handling the salt during its 
application to industrial and agricultural prod- 
ucts. The small cylindrical pellets are compressed 
to one-fourth the volume of the original flake. 

Dowicide G has been used in the adhesives, 
paint, leather, lumber, petroleum, pulp and paper, 
textile and disinfectant industries and by agricul- 
ture in recent years as a germicide and fungicide, 
to prevent losses caused by mold and bacteria. 

The new pellets will be packed in 200-pound 
“Leverpak” fiber drums and will be marked pellets 
to distinguish them from the flake . 


7 cg * * * 


FLEXOL plasticizer DOP is now available in 
two grades with greatly improved color, according 
to an announcement by Carbide and Carbon 
Chemicals Corporation. New plasticizer facilities 
at Institute, W. Va., make it possible to produce 
substantially colorless DOP—of particular ad- 
vantage for compounding clear transparent 
plastics. 

DOP is the plasticizer most widely used with 
vinyl resins because of its all-around properties of 
excellent compatibility, permanence, and good 
low-temperature flexibility. The two new grades 
of DOP include one having a maximum A.P.H.A. 
color of 100 for non-electrical uses; the other, 
DOP-150, is for electrical uses and has a D.C. re- 
sistivity over 2 X 105 megohm/cm. and a power 
factor under 4 per cent, with a maximum A.P.H.A. 
color of 150. 

When used in nitrocellulose, DOP combines the 
advantages of low volatility and excellent print 
resistance with good cold-check resistance. These 
properties result in longer life of nitrocellulose 
finishes, quicker handling after drying, and mini- 
mum cracking in cold weather. 

DOP-150 is designed for use in products that 
require specially high dielectric properties. 
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BULLETIN FOR PAINT PLANT 





AZO leaded and lead free zinc 
oxides are preferred. 


Tests prove AZO gives superior 
weathering qualities to paints. 


Dependable uniformity assures 
most satisfactory results with 
AZO zine oxides. 


Lead free - 35% leaded. 


Testing Laboratory 











te elopments Affecting The Pa 


MUS BE RE is heading of an, edi or’ 
19k7, which Foren Bn ee 





AMERICAN ZINC SALES CO. 


fom Ppendable h ZINC OXIDES Distributors for 


AMERICAN ZINC, LEAD & SMELTING CO. 
COLUMBUS, OHIO - CHICAGO - ST. LOUIS - NEW YORK 

















PAINT AND VARNISH PRODUCTION MANAGER April, 1949 














BLACKS 


I IF O RMI TY por every 
fpP4 oP O52 
al 


&E 








Produced accord- 
ing to the rigid 
specifications of 
the makers of 


EAGLE and “220° 
OLD STANDARD 


Germantown Brands 
a for the manufacturer. 
Packages for the dealer. Leaders Since 1849 


THE L. MARTIN COMPANY, INC. 


UNIT OF COLUMBIAN CARBON CO. 


Molgel-Simulolleicolaitic-leMe}) 
high grade lamp black in the world 


41 East 42nd Street New York, N. Y. 




















